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1 AxTyaabHOCTH TEMBI

PaspaboTka peaabHO#l TEXHUYIECKOI CUCTEMBI YIPABJIEHUS JIBUZXKEHUEM IEHTPA Macc KOC-
mudeckoro ammnapara (KA) npu mepesierax Mexk/y opOuTaMu HCKYCCTBEHHOTO CITYyTHHKA
Semutn, TpenoIaraeT BO3MOXKHOCTH CHCTEMHON OIEHKH €€ MPOEKTHBIX BapuaHTOB. [ljist
TaKOil OTNEHKN TpeOyeTcs pemiaTh COOTBETCTBYIONINE MAaTeMAaTHYeCKUe 33/1a9l ONTUMATb-
HOTO YNpaBJIeHUs JBUKEHHeM TeHTpa Macc KA mpu pa3imdHOro poja KPpUTEPHUAX ONTH-
MaJbHOCTH W MaKCHMAJTbHO MPUOJIMKEHHBIX K DPEAJbHOCTH TpenoJioxKenusx. /luccepra-
[Ms MTOCBAIIEHA PEIeHUIO 3a/a4 ONTUMAJIBHOTO YIIPaBJIeHUs MHOTOBUTKOBBIMU TIE€pesieTa-
vu KA mex iy opouravu IC3. Nccnenyrorcst onTuMaibHbIe TIOCKHE W TPOCTPAHCTBEHHBIE
TpaekTopuu mnepeéToB KA ¢ peakTHBHBIM JBUTATEEM OTPDAHUYEHHON TATH, YIIPABJIIEMO-
ro MOCPEJCTBOM BeKTOpa TATH. PaccMaTpuBaioTcd mepesieTbl ¢ MUHIMAJIbLHBIMEU 3aTpaTa-
MU MAacChl TIPU OT'PAHUYEHHOM BpeMeHHU mepeseta. lcciaemoBanme mpoBOAUTCS IUCTEHHO-
aHAJIMTUYECKN Ha OCHOBE NpuHIMIA MakcuMmyma [loHTpsruna m npejicraBisier He TOJIHKO
MIPAKTUYCCKUN, HO U CAMOCTOATEJILHBINA TEOPETUYCeCKU NHTEPEeC.

2 Ilean paboThbl

Ilesnbio Hacrosimeil paboThl SIBJISIETCS MCCJIEJ0BAHUE YKA3aHHBIX 3a/@d OITHMAJIBHOTO
ylIpaBjienusi, pa3paboTka MeTOJUKH YHC/IeHHO-aHAJMNTHYECKOIO DEIIeHHs] TAKOIro K/acca
3a/1a4 ONTUMATBHOTO YIIPABIECHAS U IOCTPOEHIE KOHKPETHBIX MHOTOBUTKOBBIX TPAEKTODHIi
MeKOPOUTATBHBIX TiepeseToB KA, yIoBIeTBopsonux HeoOX0ANMBIM YCIOBHSIM ONTUMATb-
HOCTH (IPUHIIAILY MAKCHMYMA).

3 Hayuynaga HOBM3HaA

[Tonygaemble KpaeBble 3aja9W MPUHITAIIA MaKCUMyMa WMEIOT MHOTO pemteHuii. Bo3zmoxk-
HOCTH MHOTOKPATHOTO BKJIIOUEHHS W BBIKJIIOUeHHs ABuUraresis KA BHOCHT 3HAYNUTETbHBIE
BBIUUCJ/IATE/IbHBIE TPYAHOCTHA MPU YHUCJIEHHOM TOCTPOEHUU PeIleHruil KpaeBoil 3a1a4u, TaK
KakK He0OXO0IMMO OYeHb TOYHO OIPE/IEJIATh TOUYKHU MePEKII0UYeHUs TIATH, YUCJA0 KOTOPHIX MO-
JKeT OBITh J0CTATOUHO BeJuKO. CTPYKTYpa TpaeKTopuu (T.e. KOJTHIECTBO AKTUBHBIX yUACT-
KOB) B TIPOIECCE PeIleHnsl KPAeBoii 3a/1a4u MOXKeT U3MEHIThCsI, OITOMY YaCTHBIE MTPOU3-
BOJIHBIE BEKTOP-(YHKIIUN HEBS30K MO HAYAJTHHBIM 3HAUYEHHUSM CONPAZKEHHBIX MEPEMEHHBIX
TepnyaT pas3pbiB. Bcé 310 gemaer pernieHne 3aa49u OY€Hb UYBCTBUTEIbHBIM K W3MEHEHUIO
KpaeBbix ycionwuii. [Ipemioxkennas B pabore MeToIMKa BKJIIOYAET YCTONIUBBINH UMCIEHHbBIN
MEeTO/I, TTO3BOJIAIONIHMI HOJTYUATH SKCTPEMAH ¢ OOJIBIINM YHCJIOM AKTHBHBIX YYACTKOB (J10
CTa BKJIIOUATETHHO) — PEIIUTh COOTBETCTBYIONINE UM HeJTUHEeHHble KPaeBble 3a/aul Bbi-
COKOTO TIOPSAJIKA (JIeCATOr0 B IJIOCKOM U YETHIPHAJNATOrO B IIPOCTPAHCTBEHHOM CJIy4dae) ¢
pPa3pbIBHBIMU B HEM3BECTHbHIE 3apaHee MOMEHTHI BPEMEHH IpaBbiMU dacTsaMu jTudpepen-
nuaabHBIX ypaBHeHuit. OnpegeeHHbie HA OCHOBE NMPHUHIMIA MaKCHMyMa IJIOCKHE W MPO-
CTPAHCTBEHHBIE MHOTOBHTKOBBIE TpaeKTOpuu IepesseroB KA ¢ peakKTHBHBIM JIBHTATEIEM
orpaHMYeHHON Taru Mexkay opoutamu MC3 mcciieioBanbl BliepBhIE.

4 TIIpakTudeckas 1 TeopeTmieckasi IIEHHOCTH

Pabora mocut Teopermueckuii xapaxtep. Ilomydennag B pabore mudopmaius o0 ONTH-
MaJIbHBIX MHOTOBHTKOBBIX TPAEKTOPHUSAX ME:KOPOUTAIbHBIX IepeneroB KA MoxkeT OBITDH



WCTIOJIH30BaHA ITPU CO3/IAHUN M OIIEHKAX PEAJIbHBIX CHUCTEM yIpaBJIEHNS ABUKEHUEM IeHTPA
Macc KA ¢ peakTuBHBIM JBHTaTe €M OOJIBINON OrPAHUYEHHON TATH, & METOINKA THCJIEHHO-
AHAJIMTHYECKOTO PEIIeHHs TAKOrO POJAa 33Ja4 ONTUMAJBLHOTO yIpaBIeHus (HeTHHEHHbBIX,

0O0JIBIIIONH PAa3MEPHOCTH, ¢ OOJIBIITMM KOJTMYECTBOM TOYEK PAa3PbiBa MPABbIX YacTell CHCTEMbI
muddepeHmaibHbIX ypaBHEHHH) MOKeT ObITh MPUMEHEHA W NPU PelieHud JAPYIUX OITH-
MU3aIMOHHBIX 33J1a4.

5)

Amrpobanusa padboThI

OcHOBHBIE PE3y/IBTATHI JIUCCEPTANUN JTOKIAIBIBAIUCH U 00CYK/IAJUCh HA CJAEAYIOMNX Ha-
VUHBIX CEMUHApaX U KOH(MEpeHInIX:

6

. XXVII AkajemMuueckne 4TeHus 110 KOCMOHABTHUKE, IOCBSIIEHHBIX TAMATH aKaleMUIKa

C.I1. KopoJieBa u IpyruX BBITAIONINXCSA OT€YECTBEHHBIX YUEHBIX — MHOHEPOB OCBOE-
HUsT KocMudeckoro npocrpancrsa (Mocksa, 2003r.).

. Jlomonocosckue urenns (mex-mar dax-T MI'Y, 2003r., 2004r.).

XXXVIII Haygusie urenns namsaru K.9. Inoakosekoro (Kamyra, 2003r.).

[Tarbiii MesKyHAPOJHBIN CHMIIO3MYM IO KJIACCHYeCKOii n HebecHol Mexanuke (Besu-
kue JIyku, 2004r.).

MezxkkadeapasbHblil HAY 9HO-UCCIIE0BATE/IBCKHN CEMUHAD 110 MEXAHUKE KOCMUIECKO-
ro nosiera uM. B.A. Eroposa nox pykosoacrsom: B.B. Benernkoro, B.B. Ca3sonoga,
M.II. Bamreruna (MI'Y, 2003-2007T.).

Cemunap "llpukiagabie 331291 ONTUMAJIBHOTO YIIPABIEHUS] U YUCJEHHBIE METOIbI"
nozx pykosogcteom: I1.C. T'puropresa, M.II. Bamrernna (mex-mar dax-r MI'Y, 2002-
2007r.).

CemmHap oTaesa MPUKJIAIHON HEOECHON MexaHuku u mporeccoB ynpassenust VTTM
uv. M.B. Keszgpimna nox pykosogcrsom: B.B.Msamkuna, B.B. Casonosa (MM uwm.
M.B. Kesngsima PAH, 2006r.).

Cemmnap saboparopun mexanuku ynpasiasembix cucrem VIIM PAH nmox pykosos-
crBom ®.JI. Heproycwko (MITM PAH, 2006r.).

Ilybankamum

OcHOBHBIE pe3yJIbTATHI AUCCEPTAIME ONMyOJMKOBAaHBI B paborax:

1. Peixos C.FHO. OnTummusanusg TpaeKTopuil mepesera KOCMHYECKOTO allllapaTa MerK-

JIy OopOUTAMHU WMCKYCCTBEHHOrO crmyTHuKa Jemun // COOPHHUK TE3UCOB JOKJIAOB
XXVII akageMuuecKuX 4YTeHUH IO KOCMOHABTHKE, IOCBAIIEHHBLIX HaMATH aKaje-
vuka C.I1.Koposesa u Apyrux BBIJAIONIMXCS OTEYECTBEHHBIX YUE€HBIX — MHOHEPOB
OCBOEHMSI KOCMUYECKOro mpoctpancTsa, Mocksa, 29 susapsa — 4 despassg 2003r. -
M.:"Boitra u mup", 2003, c. 72-73.
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Prizkos C.}O. K nmpoGsieve MHOTOBUTKOBBIX epeIeTOB KOCMUYECKOTo ammapara //
Tesuce nokaa0B HaydHOU KOHMepentnun JlomonocoBckne urenns. CeKnus MeXaHU-
ku. 17-27 anpena 2003, Mocksa, MI'V num. M.B. Jlomonocosa - M.: N31-Bo MockoB-
ckoro yHmepcuteta, 2003, c. 117.

Peixos C.}HO. OurnMusanuss MHOTOBUTKOBBIX TPAEKTOPHUi Tepejera KOCMUIECKOTO
anmapara Mexy opburamu uckyccrsernnoro ciytauka 3emin // XXXVIIT nayunsie
yrenns namaTtu K.9. [{nonkoBckoro: Te3ucs mokaa108 - Kamyra: 11 "Qiimoc", 2003,
c. 80-81.

PoizkoB C.1O., I'puropnes 1.C., I'puropwes K.I'. Metoa nocTpoenns Ha9a IbHOTO TTPH-
OJIMKeHUs JIJIsl PelleHns 3a/1a4 ONTUMHU3AINNA MHOTOBUTKOBBIX TPAEKTOPHIl mepesiera
KA mexy kpyropeivu Komiuianapubsivmu opouravu VIC3 // Tesuchl 10K1a10B Hay -
Hoit koupepenruu Jlomonocosckue arennsi. Ceknusi mexanuku. 19-28 anpess 2004,
Mocxksa, MI'Y um. M.B. Jlomonocosa - M.: 1I31-Bo MockoBckoro yauepcuteta, 2004,
c. 133.

Prorzxo C.FO. Metosn mocTpoeHus: ONTUMATBHBIX MHOTOBUTKOBBIX MeKOPOUTATIBHBIX
nepeseroB KA // TIsareiit MezK IyHAPOAHBINH CHMIIO3MYM 10 KJIACCHYECKON 1 HEOEeCHOI

vexanuke. Apryct 2004, Benukue Jlyku: Tesucer moxsmanos, Bemukue Jlykm, 23-28
asrycra 2004r - Mocksa-Benmukue Jlyku: BI[ PAH, 2004, c. 173-174.

Poizxos C.1O., I'puropres 11.C., Eropos B.A. OntuMusanums MEOTOBUTKOBBIX MeXKOP-
Guranbubix nepesieto KA // Tpenpunt UTIM um. M.B. Keapima. Ne64, 2005r.

Poizko C.1O., I'puropneB 1.C. K npobyieme pemnienns 3a/1ad ONTHMU3AIIT MHOTO-

BUTKOBBIX TPAEKTOPHil MexkopouTaabubix mnepeséro KA // Kocvmudeckne uccieno-
Banwus, 2006, T.44, Ne3, c. 272-280.

CrpykTypa amccepTainmun

Jluccepralius cOCTOUT U3 BBeIEHHSs, YeThIpeX IJIaB U HmpuiaoxKenus. B pabore 97 crpanui,
34 pucynka u 18 Tabsui.
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Conepxkanne padoOThI

Bo BBegenuu npejcransier 0030p OJIM3KUX K paccMaTpPUBaeMbiM B paboTe 3a1a4 u padoT,
MOCBAIIEHHBIX UX pelrennio. Paccmorpena obmas MOCTAaHOBKA 3aa9Hd U OIIPeIeIeHa CXeMa,
[POBEJICHUST UCCJIEIOBAHNS, COCTOAIIAS U3 TPeX ITanos (puc.l):

1. Ha ocuoBe pemrennii cOOTBETCTBYIONINX 33729 UMIIYJIbCHONU MOCTAHOBKHU CTPOSTCS

MHOTOBUTKOBBIE SKCTPEMAH € 3aJIAHHBIM KOJTMYECTBOM AKTHBHBIX YYIACTKOB (KaK-
JIBI IMITYJTBC Peasin3yeTcst 3a KOHedHOe (DUKCHPOBAHHOE YNC/I0 AaKTHBHBIX YYACTKOB).
[Ipu 3TOM orpanuyenue Ha BpeMms mepeJieTa HeaKTUBHO. B pe3dysibrarte, moc/ie nepBoro
STalla PelieHnst 3a/1a91, MOy IeHbl SKCTPEMATH PA3IHIHON CTPYKTYpPhI (puc.la).

Ha BropoMm sTame ocymiecTBisieTcs IPOIOIZKeHNe ceMeiicTB sKcTpeMaseil "Bupaso”
(puc.16). DTo mpoOIKEHIE COOTBETCTBYET J00ABICHUIO TTACCUBHOTO YIACTKA B KOHIE
TpaekTopuu. Ha 3TOoM 3Tame Takzke W3 PacCMOTPEHHUs] MCKIOYAIOTCS TPACKTOPHH,
okaszaBimecsi Xyxke (B cMbicae GyHKIHOHAIA) APYTUX ceMeificTB, Ha pucyHke 1 370
cemeiicTBa 2—2 u 5—1.



3. Ha rperbem 3tane, /s 3aBeplieHust UCCIeI0BaHNUs, IOy YeHHbIE CeMelcTBa IKCTPe-
MaJeil mpogoszKaorca "Baeso". IIpum 3ToM pemarTcda BCIoMoraTeabHBIE 3aa9H C
AKTHBHBIM OIpDaHUYeHHEM BpEMeHH mepeseTa. [IpomoszKeHne OCyIecTBIsSeTCsS ¢ UC-
[0JIb30BAHUEM METO/1a MPOJIOJIXKeHHs PellleHus 110 mapamMeTpy. B Kadecrse mapamer-
pa MPOJIOJIZKEHNST UCITOJIB3yeTCs OrpaHnvdenne Ha BpemMs nepesera 17 . IIpogoakenne
OCYIIECTBJISIETCS JI0 MEPeceYeHnsi ¢ COCEJHUM CEeMelCcTBOM 3KcTpemaJieii. B pesyib-
TaTe TPETLEro 3Talla OKa3bIBAeTCs MOCTPOEHA KPHUBas JIYUIIMX SKCTpeMaJeil, ompe-
JIEIAIONAd CPeI HOJTyIeHHBIX SKCTpeMaJsieil JIydinyto mo (pyHKIHOHALY JJId JIF000ro
3aJIaHHOrO BpeMmeHu mepesera (puc. lc). OTMeTuM, 4T0 B clydae JOKa3aTeabCTBa
ONITUMAJIBHOCTHU SKCTpeMaﬂeﬁ, 9Ta KpHUBagd OlpeJeideT I'PpaHUuIly O6ﬂaCTI/I JOCTUZKH-
MOCTHU U ABJIAE€TCAd MHOZKECTBOM HapeTO.

a) 0) c)
32 32 32
m(T) * m({T) m(T)
1 9 &1 s 41
31 ® o, 31 O—, 3-1
°® o
21 %t 21 2:2 21
® E
T.¢. T.c. T.¢c.

Puc. 1: Drans ucciaegoBanns 3a1a4m.

B raaBe 1 paccmoTpeHbl METO/IbI PelieHns] KpaeBbiX 3a/a49 NPUHIINITA, MAKCUMYyMa, JIJIs
3aJ1a4 PAKeTOJUHAMUKH U CIIOCOOBI IMMOCTPOEHHS HAYAIbHOTO MPHUOIMKEHHsT Ha OCHOBE pPe-
IMIeHn# 3a/1a9 UMIYJIbCHOI mocTaHoBKH. [Ipemioxkena moaudunupoBannas BHIYHCTHTE b
Hasl cXeMa JIjIs PellleHns pacCMaTPUBAEMBIX 3a/1a4, BKIIOYAIONAs B cebs aJITOPUTM TOCTPO-
eHMsT HAavaJIbHOTO NPUOJINKEHNST Ha OCHOBE PEeINIeHHsT 3a/[a91 UMIYJIHCHON MOCTaHOBKU:

1. Bcs TpaekTopus pas3buBaercs HAa (PUKCHPOBAHHYIO MOCJIEI0BATEIbHOCTH AKTUBHBIX U
MMACCUBHBIX YYaCTKOB;

2. B BEKTOP HapaMeTpoOB MPUCTPEJIKH BKJIIOYAIOTCH BCe (DA30BbIe U COMPSI?KEHHbIE TIEepe-
MeHHble B HadaJje BCEX aKTUBHBIX W MACCUBHBIX yYACTKOB, a TaKyKe WX MPOIOJIZKH-
TeJILHOCTH (UCIOIB3YeTCs aHAJIOT METOa MHOTOTOYEYHON MPUCTPEJIKH), & B BEKTOP-
GYHKINIO HEBA30K — KpaeBble YCJIOBHA UCXOJIHON KpaeBoil 3a/1a4u MPUHITAIA MaK-
CUMYyMa, YCJOBHS CTHIKOBKH II0 HETPEPBIBHOCTH YYACTKOB TPAEKTOPHUH W yCJIOBUS
MepeKII0YeHns TATH;

3. IIpyu HMHTEIpUpPOBaHUN 3aJa9U Komm CUUTaCTCAd, 9YTO Ha aKTHBHLIX y4YaCTKaX Tdra
BCIOZLY BKJIIOY€Ha U MaKCHMaJIbHa, a Ha IMIaCCUBHBIX — BBIKJIIOY€Ha, TO €CTh YIIpaBJIe-
HUE 110 BECJIMYNHE TATU 3aJa€TCd, a HEe BbI6I/IpaeTCH n3 yC.HOBI/Iﬁ ontuMaJjbnocTn. Ha
BCEX TTOJIyYa€MbIX TPACKTOPUAX IIPOBEPAETCA YCJIO0OBHE OIITUMAJIBHOCTHU 110 BEJIMYNHE
TATH.

4. Tlpm nocrpoeHnn HAYaJIHHOTO TPUOJIUZKEHUS COTPSAZKEHHbIE TIePEMEHHbIE TTOJIaraloTCs
PABHBIMH CONPAZKEHHBIM MEePEMEeHHBIM B COOTBETCTBYIOIIEM HMITYJIbCHOM DPeIIeHUN,
¢dazoBBIe TIepeMeHHbIe BBIYUCIAI0TCI U3 UMITYJIBCHOTO PelleHus B MPeIN0JI0XKEeHUN,
9TO KaZKJbIIl IMITYJIbC peaIn3yeTCsd PABHOMEPHO 32 3a/IAHHOE KOJIMYECTBO AKTUBHBIX



Y4aCTKOB. HpO,ZLOJI)KI/ITe.HbHOCTI/I AKTHUBHBIX Y4YaCTKOB BBIYUCJJIAIOTCA U3 PACXOIHOT'O
YpaBHeHUA OJId MaCChI, IIaCCUBHBIX — IIOJIaI'alOTCAd PaBHBIMHU II€PHUOIaM O6paH_L€HI/Iﬂ
II0 COOTBETCTBYIOIIUM KEIIJIEDOBCKUM Op6I/ITaM.

B raase 2 paccvmorpena mjiockasi, a B TJlaBe 3 — INPOCTPpAHCTBEHHAs 3ajada Iie-
penera Mexxay Kpyroseimu opourtamu NC3. TlpeacraBiensl MaTeMaTrndecKue MOCTAHOBKA
3a/1a49. 3anucanbl HEOOXOMMBbIE YCIIOBHsI ONTHMAILHOCTH MEPBOro MOPsijika (IPUHIIAIT MaK-
cumyma). B cooTBeTCTBUY ¢ PEIJIOKEHHON MOANMDUITMPOBAHHON BHIYUCIUTENLHON CXeMoit
MeTO/Ia CTPEeIbObI MPUBEIEHBI KOMIIOHEHTHI BEKTOPOB MapaMeTpPOB IIPUCTPEJKH U BEKTOP-
GYHKIII HEBA30K, a Tak:kKe (hOPMYJIbI MOCTPOSHHS HAYAIbHOTO MPUOJIUKEHUsT Ha OCHOBE
pelieHusd 3a/1a49 B UMILYJIbCHON MOCTAHOBKE [IJIsl MOCTPOEHUS PelleHUuil COOTBETCTBYONIUX
KakK JIByX-, TAK U TPEXUMILYJIbCHOI CXeMaM IlepeJseTa.

B rnaBe 4 npeacrasienbl pe3yIbTaThl YUCTEHHOTO PEIeHus W MPOBEIeH UX aHAJINS.

[Ipennoxkennass BHIMACIATEIbHAS CXeMa B CIIOCOO MOCTPOEHUS HAYAJIBHOTO TPUOTHKE-
HHAS TO3BOJIAET MOCTPOUTH IKCTPEMAJM B paccMaTpUBaeMbIX 3ajadax. lIpm sTtom meTon
Hriorona cxoaurest mocrarodno OwbicTpo. B Tabimie 1 npuBeaeHbl pa3MepHOCTH BEKTO-
POB HapamMeTpoB MPUCTPEJIKH U BEKTOP-(PYHKINI HEBS30K JJId TPACKTOPUN PA3IUIHBIX
CTPYKTYP, a TaKzKe KOJMIeCTBO uTepanunii Metona HpioToHa, HEOOX0aruMOoe J1JIsT TTOJTy YeHUST
IKCTpeMasieil 3TUX CTPYKTYP B MPOCTPAHCTBEHHOM CJIy4Yae.

Ta6bnuna 1: KonumwecrBo wurepanuii meroma Heiorona (R, = 6.58 ThIC. KM,
Ry =7.0 Thic. k™, i =0.1)

Pa3sMepHOCTh BEKTOPa
CTPYKTypa | mapamMeTpoB npuctpeaku | ng = 0.1 | ng = 0.05

9—95 285 3 3
10—10 585 4 3
25—25 1485 4 4

Ha pucynke 2 nokasana xapakTepHasi MHOTOBHTKOBasi TpaekTopus mepesera KA Ha
I'CO crpykrypst 10-5 (10 aKTHBHBIX Y9aCTKOB B OKPECTHOCTH MEPUIIEHTPA, 5 — ANOIEHTPA)
U COOTBETCTBYIOMAs (DYHKIMSA MEPEKJTIOYEHUS B TIJIOCKOM CJIy4dae.

PeszynbraThl pemrenns 3aa4uu B IJIOCKOM CJIydae Mpe/ICTaBIeHbl Ha pUCYHKax 3, 4. Ilo-
JIy9eHHble TPAeKTOPUU XOPOIIO MPUOTUKAIOT UMITYJIbCHOE DEIIeHne 10 3aTPaTaM MAacCHl.
Jl1g HU3KHX KOHEYHBIX OPOWT OTJIMYMe KOHEYHON MAacChl Ha IKCTPEMAJIAX OT KOHETHOM
Macchl B UMITYJILCHOM pemmennu Menee 1072, m1a Beicoknx — Menee 1072,

Otyimane 3KcTpeMasieil TP HEAKTHBHOM OTPDAHMYEHWH HA BPeMsl Hepejiera 0T IKCTPe-
MaJseil ¢ aKTUBHBIM OT'DAHIYeHNeM MpeICTaBJIeHO Ha PUCYHKE D.

Ananu3 ¢BOICTB MHOTOBUTKOBBIX 9KCTpeMaJiell ¢ HeAKTUBHBIM OIDAHUIEHHEM BPEMEHU
mepeJsiera IMO3BOJIILT MPEIIOKATh 'TPocTyo" ¢XeMy IMOCTpOeHHs TPAeKTOpHil, OJU3KHX K
KCTPEMAaJILHBIM.

[IycTs 3a1ana cTpyKTypa Tpaekropun a—b. PacecMorpuM ciieiyioniyio cxeMmy nepeJiera:

® B HA4YaJbHBLIII MOMEHT BPEMEHU alapaT HAXOUTCA Ha MHOTOOOpa3Wu:
e 3aaiorcd 3 yria: o, 3, 7;

® CHa4YaJla UAYT a4 aKTUBHBIX YIaCTKOB B OKPECTHOCTHU NEPUICHTPaA NPOTAZKEHHOCTHIO
10 yFﬂOBOﬁ AAaJIBHOCTU ¢, TdT'a MaKCUMaJIbHa W HallpaBJI€HaA 110 KacaTeJbHOI K Bek-
TOPY CKOPOCTH;
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Puc. 2: Tpaexropua crpykrypsr 105 (Ry = 6.58 thic. XM, Ry = Rpo). Tonxme
JIMHUU COOTBETCTBYIOT JBHKEHNIO KA ¢ BBIKJIIOUEHHBIM JBUTATEIEM ([IACCUBHbBIE YIACTKH),
TOJICThIe — C BKJIIOYEHHBIM (aKTHBHbBIE YYIACTKH).
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Puc. 3: BaBucuMocTh KOHEUHON Macchl or Bpemenn mepesiera ( Ry = 6.58 Tbic. Kw,

Ry =10.0 Toic. kM, ng = 0.08, C' = 3.255 KM/c)

e 3areM uJAyT b aKTUBHBIX YYaCTKOB B OKPECTHOCTH AIOIEHTPa HPOTAXKEHHOCTHIO (3,
Tsira, MAKCUMaJIbHA ¥ HAMPABJIEHA MO/ TIOCTOSTHHBIM YTJIOM 7 K PaJIuyC-BEKTOPY IM0-
snoxkenns KA;

® 1IPU 3TOM CepeJIMHbI BCEX aKTUBHBIX YYACTKOB HAXOATCSA HA OHOM MPAMOI — JIMHUU
arcuJl Mepexo/IHbIX OpouT;

® VyCJIOBHS B KOHIE TpaekTopuu: 7 = Ry, u =0, v ="V

[Ipu mcnosb30BaHUU TAKOH CXeMBlI IMMOCTPOEHUS TPACKTOPHU B KAUeCTBE HE3ABUCHMOI
epeMeHHON BMeCTo ¢ MOXKHO PacCMaTPUBATH YOI (.

Takum oOpasom, ompejiesieHa KpaeBas 3ajada — Tpebyercs HailTm Hem3BeCTHbHIE Ta-
pamerpel «, (3, 7y, TaKue 9TO TPAEKTOPHSs, MOCTPOEHHAs 1O YKA3AHHON BHIIIE CXeMe,
mepesegeT KA ¢ MCXOMHON KPyroBoii OpOUTH Ha KOHEYHYIO KPYTOBYIO OpOHUTY.

[TorydenHbIe TAKIM CIIOCOOOM TPAEKTOPUHU OKA3BIBAIOTCSA OJTM3KUMHE 110 3aTPATAM MaCChl
1 BPEMEHH K 3KCTPEeMaTbHBIM TPAeKTOPHUAM C OJIMHAKOBOI cTpyKTypoii. [Ipu permennn kpa-
€BOil 3a/1a4M MPUHIIMIIA MAKCUMyMa TocTpoenue Kkcrpemasieit [lonrparuna ¢ 60/1bmm Ko-
JINYeCTBOM BUTKOB Tpe6yeT SHAQUYUTEJIbHBIX BbBIYUCJIUTEJIbHBIX 3aTparT. Hpe,[[.HO)KeHHaH CXe-
Ma I03BOJIIeT CTPOUTH TPACKTOPHH C OOJBIINM KOJHYECTBOM BUTKOB 3HAUUTEIHHO OBICT-
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Puc. 4: 3aBucuMoCcTh KOHEUHON Macchl Or Bpemenn mepesiera ( Ry = 6.58 Tbic. Kw,

RT :FCO, Nog = 008, C =3.255 KM/C)

T<T*
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Puc. 5: Xapakrepubie TpaeKTOPUU NPU HEAKTUBHOM M AKTHBHOM OTDAHUYEHUU BPEMEHU
nepeJseTa.

pee. [Lnst npumepa Obliiu TOCTpOeHbI TpaekTopun coctosiiue n3 200 BUTKOB JJIs1 Pa3JIUIHBIX
3HavYeHuil Ry, cpesnm KOTOPHIX BbIJIeJeHbI Jaydime 1m0 GyHknnonany (rabiu. 2).

OTMeTHM, YTO ¢ TIOMOIIBIO PACCMOTPEHHOI CXeMBbI CTPOSTCS TPACKTOPHUH, 0018/ 1aI01THe
OCHOBHBIMHU CBOiicTBamMu 3KcTpemasieit IloHTpsaruna paccMaTpuBaeMbIX 3a7a4, U KaKoOii-
JIMOO ONTHMUBAINY IPU UX TMOCTPOEHUH He NMpou3BoauTcs. [lomyuaemble TpaeKTOPUHU OKa-
3BIBAIOTCs OJIM3KUMHE 110 PYHKIIMOHAIY K IKCTPEMAJILHBIM 1 TIO3BOJISIIOT OIEHUTh Juala30H
CTPYKTYP MHOTOBUTKOBBIX TPAEKTOPHUIi ITPU MPOBEJIEHUN MePBOIr0 dTala MCCAeI0BaAHNS 3a-
JIAYH.

Pesynbrarhl pemenna 3aja4un B IJIOCKOM CJIydae IIpeacTaBaeHbl Ha puUCyHKax 7 - 11.

JIs HU3KUX KOHEYHBIX OpOUT (puC. 7) U HEGOIBIMNX 3HAYEHUl HAYAIHLHOTO HAKIOHE-
HUST ONITUMAJIbHBIMU OKa3bIBAIOTCS SKCTPEMAJIN, COOTBETCTBYIOIINE JIBY XUMITYJIbCHOM cxeme
nepesera. C yBendeHneM yIriia HEKOMILIAHAPHOCTH ONTUMAIbHBIMU CTAHOBSATCS IKCTPEMa-
JII COOTBETCTBYIOIINE TPEXUMITYJIbCHOM cxeme. [Ipu aTom, Takume cemeiicTBa dKCTpeMaJieit
OBICTPO cTaHOBATCS 3hdeKkTuBHEe caMord ABYXUMIIYIbCHOTO IepesieTa, a 3HAYUT U J000i
9KCTpPEMAaJIU, COOTBETCTBYIONEH JIBYXUMIIYJIHLCHOM CXeMe.

JI71s1 BBICOKMX KOHEIHBIX OpOUT (puc. 8) mpu HEGOJIBINUX yIIaX HEKOMIJIAHAPHOCTH TaK-
JKe BBINOHEEe IKCTPEeMAJIN C JIBYXUMITYJILCHON cxeMoii niepesieta. [1o cpaBHEHUIO C HUSKUMHA
KOHEYHBIMU OPOUTAMH TPU OOJILIINAX 3HAYEHUAX HAYAIHHOTO HAKJIOHEHWS, JJIsi BBICOKUX
KOHETIHBIX OpOUT 001aCTh ONTUMAJIBHOCTH SKCTpeMaieil, COOTBETCTBYIOIINX JBYXUMITY.IbC-
HOM cXeMe, OKA3bIBAETCA IIUpe.

Takzke Kak M B IJIOCKOM CJIy4dae, JIJIsi BHICOKMX KOHEYHBIX OPOUT M3 PaCCMOTPEHHBIX
SKCTpemMaJieil, COOTBETCTBYIOINX JBYXUMITYJIbCHOM CXeMe, BhITO/IHee OKa3bIBAIOTCS TPAeK-



= INT
P|7\

Puc. 6: "IIpocras" cxema.

Tabauna 2: Jlyumme moctpoennsie mo "mpoctoii cxeme' Tpaekropun cocrogmue n3 200
BuTkoB ( Ry = 6.58 ThiC. KM; ng = 5-107%; C = 14.715 xm/c )

Ry, JIydIIast

TBIC. KM | CTPYKTYpa m(T) a, pax | (3, pax | v, pax a® 3° ~°
10 125-75 0.905684319 | 1.4872 | 1.0444 | 1.5707 | 85.21 | 59.84 | 89.99
15 147-53 0.840479849 | 2.2317 | 1.1765 | 1.5714 | 127.87 | 67.41 | 90.03
20 159-41 0.806323077 | 2.5318 | 1.0598 | 1.5726 | 145.06 | 60.72 | 90.10
25 168-32 0.785530852 | 2.6623 | 0.9842 | 1.5740 | 152.54 | 56.39 | 90.18
30 173-27 0.771739573 | 2.7561 | 0.8672 | 1.5756 | 157.91 | 49.69 | 90.27
35 177-23 0.762060727 | 2.8122 | 0.7864 | 1.5773 | 161.12 | 45.06 | 90.37
40 180-20 0.754991736 | 2.8518 | 0.7182 | 1.5791 | 163.40 | 41.15 | 90.47

Rrco 181-19 0.752408938 | 2.8677 | 0.6858 | 1.5799 | 164.31 | 39.29 | 90.52

TOpPUHU CTPYKTYPHI Buga n—1. B To Bpems, Kak a1 HU3KUX — 3(DDEKTUBHBIMUA MOT'YT OBITD
U TPAeKTOpUH JAPYyroro Bujaa (n-2, n-3, u T.1.). DT0 0ObICHAETCS T€M, 94TO YeM OOJIbIIe
paJinyc KOHEYHOI OPOWTHI, T€eM MEHBIe 3aTPAThl MACCHl 3aBUCAT OT HAYAJIHHOTO HAKJIO-
HEeHUA OPOUT U Jjist OOJIBININX PAINYyCOB KOHEYHOI OpOUTHI BHIOOP HAMIYUIIEH CTPYKTYPbI
TPAeKTOPUH BO MHOTOM aHAJOIHYeH BBIOOPY CTPYKTYPBI B JIBYXMEDHOM CJIyUae.

Pesynbrarel TpeThero stama mpecTaBaeHsl Ha pucyHkax 9-10.

Taxwum 0Opa3oM, B IPOCTPAHCTBEHHOM 3aja4e MCCIeI0BaHbI SKcTpemasin [loHTpsiruna,
COOTBETCTBYIOIINE KaK JIBYX-, TAK U TPEXUMITYJIbCHON cxemam mepesera. s jawoboro 3a-
JIAHHOTO BPEMEHU TIepejieTa CPe/id MOJIyIeHHBIX SKCTpeMaJieil ompeiesieHa Jydinast mo 3Ha-
YeHUI0 KOHETHOH MACChl TPAEKTOPHSI.

Kaxk wacTHBI c1y4dail mpocTpaHCTBEHHOTO IepeieTa PACCMOTPEHa 33,1a1Ua ONTHUMUA3AINN
noBopora 1iockoctu opoutsl ( Ry = Rp). Pesynbrarel npejcrariens Ha pucynke 11.
OtmeTuM, 9TO B UMITYJIBCHON TOCTAHOBKE ONTUMAJBHBIM TI0 3aTpAaTaM MacChl PerieHueM
JUIst JIIOOOTO yTJla TIOBOPOTA Oy/IeT TPEeXUMITYJILCHBIN HepeJieT.

B mpusiokeHum paccMOTPeHBI COOTBETCTBYIOIINE 33JIa9Hl HMIIYIbCHOI IMOCTAHOBKH.
Pesynabrarsl nx pemenus ObLIN HCIOIb30BAHbI I/ TOCTPOSHIA HAYAJIbHOTO IMPHOINKEHIS
7 OIEHKHU ONTHMAJJIbHOCTU TMOJIYIE€HHBIX PEeIeHwuil.
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Puc. 7: 9tan . 3aBucUMOCTD KOHEYHOI MACCHl M BPEMEHH IIepPEJIeTa OT CTPYKTYPBl TPaeK-
topuu ( Ry = 6.58 toic. kM, Ry = 10.0 Tbic. KM, ng = 0.08, C = 3.255 ®M/C)
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Puc. 8: ran 1. 3aBucUMOCTb KOHEUHOI MACCHI M BPEMEHH IepeseTa 0T CTPYKTYPhI TPaeK-
topun ( Ry = 6.58 toic. kM, Ry =I'CO, ny = 0.08, C = 3.255 xm/c)
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Puc. 9: Dran I11. 3aBucuMocTh KOHETHOH MaCChl U BpEMEHH IiepeJsieTa OT CTPYKTYPBI Tpa-
ekropun ( Ry = 6.58 toic. kM, Ry = 10.0 Tbic. KM, ng = 0.08, C = 3.255 ®M/c)
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Puc. 10: Dran III. 3aBucumocth KOHEUHOIT MacChl W BPEMEHU Tepejiera OT CTPYKTYPbI

tpaekropun ( Ry = 6.58 teic. km, Ry =I'CO, ny = 0.08, C' = 3.255 km/c)
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Puc. 11: Dran III. 3aBucuMocTh KOHEYHO# MacChl W BpeMeHHU IiepejieTa OT CTPYKTYPbI
tpaekropun ( Ry = Ry = 10.0 toic. kM, ng = 0.08, C' = 3.255 kwm/c)
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OcHoBHBIE IIOJIO2KE€HU A, BbIHOCUMbIEC HA 3alllUTYy

[Ipenmoxken aJropuT™ uccjieg0BaHusg Ha ocHOBe mpuHnumna mMakcumyma JI. C. Tlont-
pATrvnHa 3ada4 OIITHUMAJBHOTIO YIIpaBJ€HUAd MHOTOBUTKOBBIMHA Me)KOp6I/ITa.HbeIMI/I Tie-
peseramn KA ¢ peakTWBHBIM JBUTATE]eM OTPAaHUYEHHON TSATH.

Paspaborana coorBeTCTBYIOMAs PACCMATPUBAEMBIM 33/1a9aM METOAWKA IUCIEHHOTO
peliennst KpaeBhbiX 33129 (KpaeBbIX 3319 MPUHIAIA MAKCHMYMA) JJisi CHCTEM HeJIH-
HeHBIX OOBIKHOBEHHBIX M depeHnagbHbIX ypaBHeHHH O0IbIIOro mopsijka (mecs-
TOrO TOPSIJIKA B IJIOCKOM CJIyYae U YeTBIPHAIIATOTO — B MPOCTPAHCTBEHHOM) € pas-
PBIBAMHE TIPABBIX YacTeli (MEePeKTIUeHNSIMA TATH) B HEM3BECTHBIE 3apaHee MOMEHTHI
BPEMEeHH, C HEN3BECTHBIME 3apaHee KOHEYHBIMU U /Ui HAYaIbHBIMA MOMEHTAMH Bpe-
MEHH W KPaeBbIMU ycaoBusiMu. MeTo/inKa BKJIIOYaeT B ceOsi:

e MOIMMDpUIIMPOBAHHYIO /IS JAHHOTO THIA 33249 BHIUYHCIUTEILHYIO CXeMY METOJIa,
CTPEIbObI;

® AJITOPUTM IOCTPOCHUS HAYAILHOTO MPUOJIUKEHUS MapaMeTpOB NMPHUCTPEJIKUA B
MeTO/Ie CTPETbOBI Ha OCHOBE UMITYJILCHBIX PEIeHuil paccMaTpUBaeMbIX 3a/1a4.

C ucnosip3oBaHneM pa3pabOTaHHOW METOJIMKH IIOCTPOEHBI KOHKPETHbIe MHOTOBUTKO-
Bble TpaekTopuu 1epeseroB KA, yaoBaeTBopsitommne HeOOXOIUMBIM YCJIOBUSM ONTH-
MaJIbHOCTH (MPUHIMIY MAaKCHMyMa), B 33/1a9aX ONTHMHU3AINN MePeJIeTOR:

® MeK/Iy KPYTOBBIME KOMILIAHAPHBIMU OPOUTAMU;

® MeXK/ly KPYTOBBIME HEKOMIUIAHADHBIMU OPOUTAMU (JIBYXUMITYIbCHAST CXeMa T1e-
pesera);

® MeXK/ly KDyTOBBIMU HEKOMIIAHAPHBIMU OpOuTamMu (OUI/IMITHIeCKasT cXeMa, T1e-
pesera);

® II0BOPOTA ILJIOCKOCTU OPOUTHI.

Hpe,ZLCTaB,HeHHI)IG pe3yJabTaThbl IIOJTY4Y€HblI BII€PBLIE.

Ha ocHoBe perteHHBIX 3a/1a4 MPeJJIOKEHA MPOCTasi CXeMa, IIOCTPOeHUs MHOTOBUTKO-
BBIX TPAEKTOPHUil IJTOCKUX MEPETeTOB, OJU3KUX 10 (DYHKIIMOHATY K IKCTPEMAJJTbHBIM.
[locTpoenne Takux TpaeKTOpHil ¢ JIOOBIM Halepes] 3aJaHHBIM YHCJIOM AKTHBHBIX
VYaCTKOB CBOJIUTCS K PEIEHUI0 KPaeBoil 3a71a9u ¢ TpeMs HeM3BECTHBIMU.
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